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PASTURE CALENDAR
CROP
Rye
Sweet Clover (Second Yeor) 
Permonent Pasture (I )  
Permanent Posture (2) 
A lfa lfa - Bromegrass 
Rotation Pasture 
Alfolfa (Second Growth) 
Sudan
Second Crop Meadow 
New Seedings
GRAZING SEASON
April May June July Aug. Sept. Oct.
The pasture calendar suggests crops that can be used to pro­
vide good grazing for livestock during different parts of the 
season and indicates their relative productivity (wide bar indi­
cates much feed, narrow bar little feed) or carrying capacity.
It is of prime importance in planning a pasture program to 
insure the availability of palatable, nutritious pasturage for as 
long a period as is practicably possible. The value of a good 
pasture is largely lost if during a part of the season the grazing 
is of poor quality or is insufficient to keep the animals thrifty 
and growing.
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Pasture Improvement and 
Management*
By H. B. C heney
A well-managed livestock farm needs an abundance of 
high-quality pasture continuously available from early in the 
spring until late in the fall. One good pasture is not enough; 
a planned system of pastures should be worked out to fit 
each farm. Bluegrass pasture normally supplies an abund­
ance of feed during May and June and again for a short time 
in the fall. A good pasture program in Iowa should supply 
an abundance of high-quality feed for 6 months during the 
year.
PERMANENT PASTURE MANAGEMENT AND 
IMPROVEMENT
IOW A PASTURES DETERIORATING
Heavy weed growth, thin, scattered stands of Kentucky 
bluegrass and the increase of Canada bluegrass all indicate the 
extent to which Iowa permanent pastures have deteriorated 
since the first plow furrow was turned in Iowa’s fertile prairie 
land. The most striking evidence is the increase in such 
weeds as ragweed, mare’s tail, poverty grass, downy brome 
and countless others. In southern Iowa, Canada bluegrass 
and redtop, which are less palatable and lower yielding than 
Kentucky bluegrass, have been invading many pastures.
OVERGRAZING AND DECLINING SOIL FERTILITY CAUSE 
PASTURE DETERIORATION
Overgrazing has caused more damage to bluegrass pastures 
in Iowa than any other factor. Grasshoppers as well as stock 
have contributed to the closely grazed condition of many pas­
tures during the past few years. Continuous close grazing 
results in reduced carrying capacity, low root reserves and 
plants that are easily killed under unfavorable growing con­
ditions.
* Acknowledgement is made to members of the Agronomy staff, and especially^ to 
Prof. H. D. Hughes and Paul M. Burson for helpful suggestions in the preparation 
of this bulletin.
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Bluegrass makes its early spring growth from plant food 
stored in the roots the fall before. When the plants are close- 
grazed late in the season they have no opportunity to manu­
facture new food.
Declining soil fertility is little recognized as a cause of de­
terioration of pasture lands. The growing of grass may be 
only a less intensive method of soil mining than cropping. 
Plant food elements are lost by the sale of animal products, 
leaching, erosion and by poor distribution of the manure pro­
duced on pasture.
Heat and drouth have played an important part in thinning 
bluegrass sod during the past few years. In 1934 and 1936 
thousands of acres of bluegrass were killed in southern and 
western Iowa. In southern Iowa most of the pastures had 
enough bluegrass seed to reseed, and with light grazing many 
of them have recovered remarkably well. In western Iowa 
most of the bluegrass pastures have not recovered. Many 
permanent pastures in this section must be reseeded as they 
will not come back by themselves except over a long period 
of years.
White grubs often severely damage bluegrass and timothy 
sods. Eastern and southern Iowa suffer more from white 
grub damage than other sections of the state. White grubs 
eat the roots below the surface of the ground, leaving the 
bluegrass in a weakened condition, easily damaged by heat 
or overgrazing.
NITROGEN NEEDED TO IMPROVE BLUEGRASS
Nitrogen is the plant food element which is most likely to 
limit the growth of bluegrass. Nitrogen may be supplied to 
grass in a number of ways. Manure is an excellent source 
of nitrogen and organic matter. But manure is usually used 
more profitably on land kept in rotation crops than on per­
manent pasture. In Iowa the cheapest and most satisfactory 
way to supply nitrogen to permanent pastures is to obtain 
stands of drouth-resistant legumes such as sweet clover.
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Fig. 1. This excellent bluegrass pasture, renovated with sweet clover 
and alfalfa, was formerly covered with ragweeds. Seventeen head had 
grazed 1 month on this 6 acres at the time of photographing.
CLOVERS BENEFIT GRASS IN MANY W AYS  
When legumes such as sweet clover grow in a bluegrass 
sod they supply nitrogen which stimulates the grass growth. 
Such pastures furnish feed during July and August when 
most pastures are short and the little grass that is available 
is dry and unpalatable. The protein content of grasses in­
creases when grown in association with legumes, and since 
the legumes themselves are high in digestible protein the total 
protein content of the forage is considerably increased.
Pastures improved with legumes are freer from white grub 
infestation than grass pastures in which there are no clovers. 
Good pasture sods are less likely to be seriously injured by 
grubs than are thin, weakened stands. Legumes build up 
run-down pasture soils by increasing the nitrogen and or­
ganic matter.
EXPERIMENTAL RESULTS OF PASTURE IMPROVEMENT 
Definite evidence on the value of treating and of seeding 
clovers in permanent pasture is available from the pasture 
improvement research on the State Hospital Farm at Mt.
6
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Pleasant, Iowa. Different treatments were compared on 
typical southern Iowa soils, acid in reaction and deficient in 
available phosphorus. Reseeding and applications of lime 
and superphosphate made possible the success of clover 
seedings and resulted in increases of over 75 percent in the 
available animal-pasture-days per acre, an average for 6 
years.1
FARMERS IMPROVE PASTURES
Over 250 farmers in 45 Iowa counties have established 
pasture improvement demonstrations involving the establish­
ment of legumes such as sweet, clover in old bluegrass sods. 
These farmers are demonstrating on their own farms the 
marked increases in returns that can be had from Iowa pas­
tures by the successful establishment of clovers. From ex­
periences of actual farmers as well as from experimental 
results have come the recommendations for permanent pas­
ture improvement which follow.
STEPS IN IMPROVING PERMANENT PASTURE
The procedure to follow in improving a permanent blue- 
grass pasture depends to a large extent upon the condition 
of the pasture, including such factors as the type of soil, the 
fertility level, the kind and stand of pasture grasses and 
weeds and the number and kind of stock to be grazed. For 
methods of renewing pastures completely killed refer to 
section on “ Establishing new pastures.” The steps to con­
sider in improving permanent pasture are as follows :
1. Start in the fall
Pastures to be improved should be closely grazed the fall 
previous to reseeding; otherwise, they should be clipped to 
remove the excess of grass growth and weeds which would 
interfere with seedbed preparation and seeding the following 
spring. The improvement program usually should be started 
on the poorer part of the pasture. Thick, heavy sods of blue- 
grass and white clover usually need only proper manage­
ment to keep them productive.
1Farm Science Reporter, Vol. 1: No. 1, Jan. 1940.
7
Cheney: Pasture improvement and management
Published by Iowa State University Digital Repository, 1940
249
Fig. 2. This weed and brush infested pasture could be made highly 
productive by seeding a mixture of clovers following the application 
of lime and phosphate fertilization.
2. Lime is the foundation
Lime is needed on most pastures for the successful growing 
of such legumes as sweet clover. If the soil is acid apply 
limestone at least 6 months before reseeding in the spring. 
Your county agricultural agent or the Soils Department, Iowa 
State College, Ames, Iowa, will test samples of your soil for 
acidity free of charge. Secure samples for testing from the 
top 4 or 5 inches of soil from several representative areas in 
the pasture.
3. Phosphorus deficient in many soils
The use of phosphate fertilizer is distinctly beneficial to 
legume growth on many soils. On soils low in fertility an 
application of phosphate fertilizer is often necessary to obtain 
a satisfactory stand and a vigorous growth of clover. From 
200 to 300 pounds of 20-percent superphosphate or its equiva­
lent per acre is recommended, to be applied at the time of 
seeding in the spring, the phosphate to be thoroughly worked 
into the soil with a disc when the seedbed is prepared.
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4. Seed early
All seedings should be made as early as possible, usually 
during March or the early part of April. Pasture seedings 
preferably should be made before oats are normally seeded. 
If the seeding cannot be made early it should not be made 
at all.
5. Seed mixture
Sweet clover should predominate in all renovation seed 
mixtures on non-acid or limed soils. Because of its low seed 
cost, high productivity, resistance to heat, drouth and grass­
hoppers and its ability to reseed and maintain itself in per­
manent pastures, sweet clover is superior to most other le­
gumes which might be used for pasture renovation.
Other legumes to use are red clover, alsike clover and al­
falfa. Alfalfa responds especially well to high levels of fer­
tility. It is not so desirable on soils badly depleted in organic 
matter, phosphorus and lime. Red clover and alsike will 
make a fair growth on soils too acid for sweet clover or 
alfalfa. The following mixtures are suggested:
Non-acid Soils 
(Medium to low fertility)
lbs. per acre
Sweet clover .............  5
Red clover ........................... 3
Alsike clover......................... 2
Non-acid fertile soils
lbs. per acre
Sweet clover ..................... ....A
Alfalfa .................................. 3
Red Clover ...........................2
Alsike clover......................... 1
Acid soils
lbs. per acre
Red clover............................ 5
Alsike clover........................ 3
These mixtures are suitable for seeding where there is at 
least a scattered stand of grass remaining. They may be 
modified to suit conditions of soil and pasture flora. Where 
bluegrass is especially thin, 3 or 4 pounds of timothy per 
acre may well be added to the mixture and also 3 or 4 pounds 
of Kentucky bluegrass. In the extreme southern part of the 
state, on acid soils of low fertility, Korean lespedeza at the 
rate of 4 to 6 pounds per acre may be added to the red and 
alsike clover mixture.
On non-acid soils so rough or steep that it is impossible to 
prepare a seedbed, unhulled sweet clover seed may be broad-
9
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Fig. 3. Discing a poor bluegrass sod on the contour in March, pre­
paring to seed a mixture of clovers. The sod should be thoroughly 
disced until the soil is well exposed.
cast in late February or early March at the rate of 15 pounds 
per acre.
6. Inoculation
All legumes should be inoculated before seeding. Inocula­
tion insures that the necessary bacteria will be present to 
enable the legumes to make a satisfactory growth.
7. Nurse crop
Where there is even a thin stand of bluegrass present the 
clovers should be seeded without a nurse crop of small grain. 
Where there is little or no sod present it may be desirable to 
seed 2 bushels of oats per acre to be pastured off. On areas 
relatively free of weeds or very low in fertility and with little 
or no sod present, the nurse crop may well be omitted.
8. Seedbed preparation and seeding
Thorough discing as soon as the frost is partially out of 
the ground is generally the most satisfactory method of pre­
paring a seedbed. Where there is a good sod of grass or a 
thick stand of weeds, heavier discing is necessary than where
10
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the grass sod is thin. When grass sods are disced early the 
bluegrass comes back remarkably well, and it is highly im­
portant that the seedbed be well worked. If the best results 
are to be obtained the lime and fertilizer should be well 
worked into the soil. Also, the seedbed must be prepared so 
that the small legume seeds can be brought into good contact 
with the soil. The seedbed may be leveled with a harrow. 
On sloping land disc or drill on the contour around the hill 
rather than up and down the slope.
When the stand of grass is thin and the growth weak, good 
stands of clovers have been obtained by drilling in the very 
early spring without seedbed preparation. This is the method 
used on the experimental pastures at Mt. Pleasant, but on 
these pastures it was evident that stands of the clovers were 
not obtained where there was a good sod of grass.
Small legume seeds should be seeded shallow and covered 
only inch in depth. When the seed is broadcast it
should be covered lightly by harrowing or rolling. The use 
of a cultipacker or roller, especially when the soil is dry, has 
proved valuable in obtaining stands of clovers and grasses 
as well as helping save the old bluegrass torn up in preparing 
the seedbed.
9. Controlled grazing
Controlled grazing is essential to the successful establish­
ment of clovers in a permanent pasture. When no small 
grain is seeded, stock should be kept from grazing the area 
until the clovers have a good start, which usually is sometime 
in June. Generally some grazing may be expected during 
the remainder of the season, but at no time should the clovers 
be grazed closely. Grazing should be discontinued in Sep­
tember to enable the clovers to build up reserves to carry 
them through the winter and give them a vigorous send-off 
the following spring.
When small grain is seeded with the clover it should be 
pastured off starting when it reaches a height of 8 to 10 in­
ches. Care should be exercised to be sure that stock are not 
allowed to pasture the new seeding too closely, yet the nurse 
crop must be kept grazed or clipped to prevent it from smoth­
ering the seeding.
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Fig. 4. This bluegrass pasture in the Mt. Pleasant Pasture Experi- 
ment, improved by seeding in a mixture of sweet clover, red clover and 
alsike clover, had over 85 percent greater carrying capacity than check 
pasture. Lime and phosphate fertilizer were applied.
Generally it is necessary to fence pasture improvement 
areas in order properly to control the grazing. An unfenced 
area in a large pasture has little chance for success unless 
top-dressed with manure. Top-dressing liberally with ma­
nure discourages close grazing. The mulch and added fertil­
ity from this treatment also help to insure a good stand of 
clover.
10. Weed control
Weeds should be controlled by clipping with a mower. 
Clipping is most effective if done relatively early when the 
weeds are in the bud stage and before they seed. More than 
one clipping may be necessary.
PERMANENT PASTURE MANAGEMENT
MAINTAINING CLOVERS IN IMPROVED PERMANENT 
PASTURES
The aim in grazing pastures renovated by the procedure 
outlined in the section on “ Steps in Improving Permanent 
Pasture” should be to maintain a stand of legumes without 
reseeding. The second year after seeding graze early with
12
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enough animals to keep the sweet clover in check during May 
and June. Do not graze so closely during July and August 
as to prevent the sweet clovers from setting seed. This le­
gume can be depended upon to set and shatter seed if not 
grazed too closely. Close grazing during the fall of the sec­
ond year is desirable in order that there will be no accumu­
lation of dead material and to tramp sweet clover seed into 
the ground.
GRAZING MANAGEMENT FOR PERMANENT PASTURE
Bluegrass pastures that have not been improved by the 
establishment of clovers need to be managed in a different 
manner than those with a stand of legumes, such as sweet 
clover.
Ordinary bluegrass, or bluegrass and white clover pastures 
should not be grazed in the spring until the grass is 3 inches 
high. The very first growth in the spring may contain as 
much as 85 percent water and have little feed value. Also 
the grass plants must be given a chance to maintain an ade­
quate growth of leaves if they are to replenish their root re­
serves from which they make their early" spring growth. 
Light fall grazing allows adequate root reserves to be stored, 
resulting in a more vigorous, earlier spring growth.
Most experimental evidence would suggest that bluegrass 
should be grazed rather closely during the period when it is 
growing rapidly in May and June, thus maintaining a more 
dense, productive sod, freer from weeds than results from un­
dergrazing. Young grass is more succulent and palatable 
and higher in protein than mature grass and should be con­
sumed before it matures. In pastures containing white clover, 
close grazing at this time favors white clover production; 
undergrazing allows tall grass to shade and crowd out the 
low-growing clover. Bluegrass becomes dormant and un­
palatable when hot weather comes on in midsummer, at which 
time animals should be transferred to other types of pasture, 
such as sudan grass or clover-grass mixture and continued 
on this type of pasture until the bluegrass starts growing and 
becomes succulent again in. the fall.
When mature grass is to be pastured in midsummer, no 
supplementary pasture being available, light grazing is desir-
13
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Fig. 5. Bromegrass, the best grass for permanent pasture in western 
Iowa and well suited for seeding on almost any well-drained, fertile 
soil in other sections. This 79 acres of bromegrass plus a little grain 
carried 94 head through the summer of 1937 on the W . J. Breakenridge 
farm in Tama County, Iowa.
able earlier in the season. A few beef cattle men in southern 
Iowa use reserve bluegrass pastures for late fall and winter 
pasture during open seasons. If grass is to be left for winter 
pasture it should be the summer’s growth because the fall 
growth is damaged by frost.
The most effective means of weed control is the main­
tenance of a thick productive sod. Proper grazing manage­
ment, combined with an improved fertility level of the 
pasture by establishing legumes, will go a long way in con­
trolling most common, annual pasture weeds. Poverty grass, 
ragweed, plaintain and other common weeds found on poor 
soils are easily controlled in this way.
Mowing when the flower buds appear is an effective aid in 
controlling weeds. Many pastures need to be mowed more 
than once during the year as some weeds develop early and 
others late in the season. Mowing of pastures tends to even up 
the growth of grass and prevents spotted grazing, heavy in 
one area and light in another.
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Buckbrush also should be cut in the early bud stage, which 
occurs in early July in Iowa. A mower equipped with special 
stub guards on a foot bar with a heavy sickle has been 
used successfully in cutting buckbrush. A 5-foot bar can be 
used with a tractor. It may take 2 to 4 years of cutting to 
completely eradicate buckbrush. On many southern Iowa 
pastures the eradication of buckbrush is the first step toward 
better pasture.
USE OF MANURE
It is generally considered good practice to use the manure 
on the crop land, including rotation pasture, depending upon 
lime and phosphate in connection with the seeding of clovers 
to improve or maintain the permanent pasture. On farms 
with plenty of manure, however, permanent pastures are often 
a convenient place to spread manure when other fields are not 
accessible.
Manure has given excellent results when applied during 
the winter as a top-dressing in grass pastures. Top-dressing 
is especially valuable on thin, badly depleted soils in con­
nection with the seeding of clovers and grass. The manure 
not only supplies organic matter and plant food but offers 
protection from heavy grazing until the new seedings are 
established.
GULLY CONTROL
Improvement of the general pasture area through proper 
grazing management, or renovation with clovers, will do much 
to control small pasture gullies. Larger gullies should have 
all livestock excluded by fencing them off until a good sod 
is started. Diversion ditches built around the head of gullies 
may be used to carry the water out onto a well-sodded area 
while the gully is being stabilized.
CONTOUR FURROWS
Contour furrows are ridges thrown up with a plow or other 
machine at regular intervals on the contour, following around 
the slope on the level. They are being tried in Iowa but so 
far have not been in use long enough to determine their real 
value in conserving moisture and soil. When contour fur­
rows are used they should supplement and not replace good 
grazing management and a renovation program.
15
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W OODLAND GRAZING COSTLY
A good pasture and a productive woodlot cannot be main­
tained on the same piece of ground. On land suitable for 
pasture production remove trees not needed for shade and 
grow better pasture; otherwise keep stock out and develop a 
good woodlot.
HARROWING
On productive pastures where animal droppings accumulate 
much potential plant food is wasted. Stock will not eat the 
rank growing grass adjacent to these droppings so the possible 
value of the manure is largely lost. A convenient method 
of spreading the droppings is to use an ordinary harrow or 
drag with brush tied under it. A good time is in early spring 
or during the fall.
ESTABLISHING NEW PASTURES
Three general types of pastures other than emergency or 
supplemental pastures are seeded in Iowa. Short rotation 
pastures are those left only 1 or 2 years after seeding. Sweet 
clover, seeded in mixtures, is the most valuable legume for 
this type of pasture on non-acid soils. Long rotation pas­
tures are those pastured for several years after seeding before 
plowing for corn. Alfalfa-bromegrass mixtures are valuable 
for this purpose on non-acid, fertile soils. Permanent pastures 
are those seldom or never plowed. Kentucky bluegrass or 
Canada bluegrass covers most of these pastures.
GENERAL SUGGESTIONS
Detailed suggestions have been made for establishing stands 
of legumes in the renovation of permanent pastures. These 
same principles apply to the establishment of all legume-grass 
seedings.
A soil well supplied with lime and available plant food is 
necessary to grow good pasture. Apply lime needed as shown 
by a soil test. Apply phosphate fertilizer at the rate of 200 to 
300 pounds per acre of 20-percent superphosphate to soils low 
in fertility. Manure is beneficial as a top-dressing on soils 
low in organic matter.
A thoroughly prepared seedbed, one that is level, compact, 
moist and free from weeds, is more essential for small grass 
and legume seeds than for any other crop.
16
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Fig. 6. Sudan is the best emergency summer pasture. This 4 acres 
on the Sylvia Fritz farm, McGregor, Iowa, carried 13 head during 
July, August and September while permanent pasture was being im­
proved.
A corrugated roller or cultipacker is valuable for firming 
the seedbed when the soil is dry. Plowing is not recommend­
ed when a good seedbed can be prepared without it. Discing 
and other tillage operations should be on the contour when 
land is not reasonably level.
Spring seedings should be made early; most legumes and 
grasses sprout at a lower temperature than weeds, and this 
gives the pasture plants an opportunity to get started before 
hot, dry weather. Early fall seedings—the last half of Aug­
ust—are satisfactory for the grasses, alfalfa and sweet clover 
if weather conditions are favorable and grasshoppers are not 
present.
The most satisfactory way to handle the nurse crop of 
small grain, which should be seeded at one-half the normal 
rate, is to pasture it off. Use care and pasture new seedings 
lightly the first season. Weeds should be kept from smother­
ing new seedings by grazing or clipping.
When it is not feasible to pasture the nurse crop cut it 
early for hay, or clip it and leave it for a mulch. Only under 
favorable conditions should a grain crop be harvested.
17
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Fig. 6 a. Sweet clover is the highest yielding rotation pasture on non- 
acid or limed soils. May best be used in mixtures with other legumes 
and grasses.
SUGGESTIONS FROM WESTERN IOW A
In western Iowa the heat and drouth of the past few years 
have made the problem of starting new pastures an especially 
critical one.
Bromegrass is the best grass yet found to use in establishing 
permanent pasture in this section. In dry years it has dem­
onstrated its great superiority over Kentucky bluegrass. Al­
falfa and sweet clover are the most drouth-resistant of the 
legumes and are especially suitable for seeding in western 
Iowa where most of the soils are sweet.
Where the grass is killed out and many weeds remain, it 
may be advisable to plow land that is tillable (i.e. that not 
gullied or so steep that it will erode badly, etc.) and crop it 
for a year. It may be cropped to either a temporary pasture 
or smother crop such as sudan and then to winter rye before it 
is reseeded. The most satisfactory method of preparing a 
g'ood seedbed under most conditions is by thorough discing 
on the contour around the slope. Leaving the seedbed slight­
ly rough helps in preventing wind damage.
18
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When grasshoppers are not a problem and there is sufficient 
moisture, August seedings of alfalfa and bromegrass have giv­
en good results. Very early spring seedings are preferable 
when grasshoppers are numerous. Many farmers prefer to 
seed without a nurse crop as less competition is afforded the 
new seeding.
SHORT ROTATION MIXTURES 
A mixture of adapted legumes and grasses will aid in giving 
a uniform production throughout the season with a greater 
total production than from any one species ; the feeding value 
is greater than from pure stands of grass, and there is less 
danger of bloat than from pure stands of legumes.
Mixtures are more effective in controlling erosion than pure 
stands of legumes, with usually a better chance of getting a 
stand than from either grass or legumes alone. The following 
are a few suggested mixtures, which may be varied according
to local conditions:
Non-acid soils
lbs. per acre
Sweet clover ...— .................7
Red clover ............................. 3
Timothy .......      5
Non-acid fertile soils
lbs. per acre
Alfalfa ...................................4
Red clover......... ...................4
Alsike clover ....................... 2
Timothy .................................5
Acid soils, over 154 ton 
lime requirement
lbs. per acre
Red clover .......................... —5
Alsike clover......................... 3
Timothy .............  5
The two mixtures not containing sweet clover may be used 
for either hay or pasture. On infertile acid soils in the ex­
treme southern part of the state, Korean lespedeza at the rate
of 4 to 6 pounds per acre may be added to the above adapted 
mixture. When the pasture is not to be used for milk cows, 
2 pounds of rape may be added to any mixture to increase 
production the first season.
LONG ROTATION MIXTURES
By including suitable perennial grasses in any of the short 
rotation mixtures, they may be used where adapted for sup­
plying pasture through several years. On infertile soils add 
3 pounds of Kentucky bluegrass and 3 pounds of redtop per 
acre. On fertile soils add 3 to 5 pounds of Kentucky blue- 
grass or 6 to 8 pounds of bromegrass per acre to the suitable 
short rotation mixture above.
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Fig. 7. Alfalfa furnishes excellent pasture for hogs. These pigs 
are getting off to a good start. Alfalfa-bromegrass mixtures appear 
quite promising for long rotation pastures.
Other suggested mixtures for fertile soil are as follows:
Mixture No. 1 Mixture No. 2 Mixture No. 3
lbs. per acre lbs. per acre lbs. per acre
Alfalfa ..................10 Alfalfa ..................  4 Alfalfa  12
Bromegrass .......5-10 Sweet clover ............4 Timothy  4
Bromegrass ............ 6
Timothy ..................4
The mixtures containing bromegrass are especially suited 
for pasture use. In a few years the bromegrass will take 
over the field and may be left for permanent pasture. Where 
sweet clover is seeded and pastured it can be expected, with 
proper management, to reseed. The mixtures with the sweet 
clover omitted are dual purpose mixtures that may be used 
for either hay or pasture.
PERMANENT PASTURES
Permanent pastures naturally develop when a long rotation 
pasture is allowed to remain for a period of years. Often 
white clover comes in naturally.
Suggested mixtures for special conditions:
Poorly drained soils Very wet soils Non-acid, sandy,
lbs. per acre lbs. per acre drouthy soils
Alsike clover.......... 3 Reed canary grass....6 lbs. per acre
Redtop ................... 3 Timothy ______...._4 Sweet clover ...........5
Timothy ..................3 Alfalfa .................... 4
Reed canary grass....3 Bromegrass .......... 10
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GRASSES USED FOR PASTURE
Kentucky bluegrass (June grass), an aggressive, sod-form­
ing perennial, is by far the most extensively distributed pas­
ture grass in the state. It is a persistent invader of soils 
kept out of cultivation for several years. It has been dem­
onstrated clearly in tests at the Iowa station, however, that 
a few pounds of seed should be included in any mixture 
where bluegrass is expected to dominate within a few years. 
It is adapted to nearly all soils in the state except those 
deficient in nitrogen, highly acid or poorly drained. Low 
production in midsummer and lack of resistance to heat and 
drouth are its greatest faults.
Canada bluegrass (flat stemmed bluegrass) invades per­
manent pastures as they deteriorate. It is suitable for soils 
too infertile and acid for Kentucky bluegrass; is bluish green 
in color, with wiry, flat stems and few leaves. It is less valu­
able than Kentucky bluegrass where the latter thrives.
Timothy is recognized as an outstanding hay grass. Be­
cause of its rapid growth, its palatability, its ease of estab­
lishment and low seed cost this grass should be included in 
most pasture mixtures. It has much the same soil adapt­
ability as Kentucky bluegrass.
Bromegrass, an excellent hay and pasture grass, should be 
used as the base grass in nearly all long rotation or permanent 
pasture mixtures in western Iowa and for similar use on 
fertile, well-drained soils over the rest of the state. It is a 
sod-forming, drouth-resistant, deep-rooted, long-lived peren­
nial. It is relatively slow to become established. It is highly 
palatable and remains relatively green and succulent in the 
summer. Bromegrass seed, being large and light, is often 
mixed with oats to facilitate getting it through a seeder. 
With care it can be seeded through the grain hopper of an 
endgate seeder or of a drill with an agitator.
Reed canary grass is the best grass available for wet, semi- 
swampy soils on which water may stand during a part of the 
year. It spreads readily by rootstocks so that relatively low 
rates of seeding may be used.- It has made high yields on 
upland soils but get “ sod bound” and unproductive within 
a few years.
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Redtop is recommended for poorly drained soils and those 
too acid and infertile for Kentucky bluegrass. It will grow 
under a wide range of soil conditions—from those quite acid
and low in fertility to 
those quite wet and sub­
ject to overflow. It is not 
eaten well by stock when 
it is undergrazed.
Orchard grass is recom­
mended for shaded areaa 
It is easier to establish on 
well-drained, infertile, acid 
soils than most other 
grasses. Orchard grass is 
rank growing but is not 
readily eaten by stock un­
less it is kept rather close­
ly grazed. It is best 
adapted to the south edge 
of the bluegrass-timothy 
area and may have only a 
limited place in Iowa. It 
may be used with sweet 
clover for rotation pas­
ture.
Other grasses such as 
meadow fescue, tall oat 
grass, several of the wheat 
grasses and many others that have been tried in the state are 
not generally recommended.
LEGUMES USED FOR PASTURE 
Alfalfa, long recognized as the outstanding legume for hay,
is rapidly increasing in popularity for pasture. It is high 
yielding, palatable and especially suited for pasturing in mid­
summer when other pastures are brown and dry. Numerous 
tests have shown its superiority as hog pasture. Many 
farmers are seeding it with grasses in mixtures, and by using 
other precautions to reduce bloat, they find it makes excellent 
pasture for other classes of livestock. Bromegrass is particu-
Fig. 8. An ideal pasture sward. Fred 
Timm, Poweshiek County, renovated 
this once poor bluegrass pasture by 
seeding a mixture of white sweet 
clover, red clover and alsike clover. 
Lime and 150 pounds of 45-percent 
superphosphate fertilizer per acre ap­
plied. The seedbed was prepared by 
thorough discing.
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larly suitable for seeding with alfalfa when the field is to be 
pastured. Moderate grazing, having a top growth of 8 to 10 
inches, is essential if the stand of alfalfa is to be maintained. 
A fertile, non-acid soil is essential for a successful alfalfa 
crop.
Sweet clover is particularly well suited for pasture renova­
tion seedings and rotation seedings on non-acid soils. It is 
highly drouth-resistant and the most popular legume for rota­
tion seedings in western Iowa.
For pasture it usually should be seeded in mixtures, as dif­
ficulty from bloat has been experienced when it is grown 
alone. It should be grazed close enough to prevent it from 
getting too coarse and stemmy or shading other species. The 
ordinary, or late biennial white sweet clovers are preferable 
under most conditions to the earlier white and yellow types.
Red and alsike clovers may be used on soils which show 
some acidity. Red clover requires moderately fertile soil, 
whereas alsike clover will tolerate a wide range of soil condi­
tions, including poorly drained, infertile and acid soils. Both 
make their best growth, however, on fertile, sweet or limed 
soils.
Korean lespedeza is recommended for seeding only in the 
extreme southern counties of the state. It has some value 
on distinctly acid, infertile soils but is not recommended on 
soils that will produce a satisfactory growth of the clovers. 
It is an annual, and Iowa seasons are hardly long enough to 
insure regular reseeding. Earlier strains dependable for re­
seeding farther north are being developed.
White clover is the natural companion crop of Kentucky 
bluegrass. In favorable years it is abundant in many pas­
tures. Although it has a wide range in soil adaptation, it is 
shallow-rooted and sensitive to drouth. It is favored by 
close grazing of the bluegrass. It is not certain enough in 
the Corn Belt to rely upon in most permanent pastures. Where 
moisture conditions are favorable, as on bottomland, it may 
be the only legume needed.
BLOAT PRECAUTIONS
Many farmers have had some difficulty because of the 
bloating of cattle and sheep pastured on alfalfa and sweet
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Fig. 9. Results of pasture improvement on P. J. Cunningham pas­
ture in Iowa County. All four pictures taken in the same pasture in 
the summer of 1938 on areas receiving different treatments. This pas­
ture had been grazed since early May.
Upper left: check area—note weeds; upper right: reseeded with mix­
ture of clover, timothy and Kentucky bluegrass in early spring; lower 
left: reseeded and 2^  tons lime applied per acre; lower right: reseeded, 
limed and ISO pounds of 45-percent triple superphosphate applied.
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Fig. 10. Results of pasture improvement on the C. G. Moore farm 
in Tama County. Seeded in early spring 1937. Pictures taken during 
summer of 1938 under rather heavy grazing conditions.
Left: reseeded with a mixture of clovers. No soil treatments were 
made. Note few clovers present. Center: reseeded, lime having been 
applied the fall before seeding. Right: reseeded, lime and 250 pounds 
per acre <?f 20-percent superphosphate applied. Note density of growth.
clover and some on red, alsike and white clovers. No absolute 
prevention for bloat is known. Farmers who follow a number 
of simple precautions usually experience little difficulty. Some 
precautions used include: (1) Having the animals full when 
they are turned on the pasture for the first time, (2) using 
mixtures including grasses, (3) keeping animals on the pas­
ture constantly once pasturing is started, (4) having plenty 
of water, salt and minerals available, along with dry feed such 
as straw or hay, (5) removing certain animals especially sus­
ceptible to bloat. With alfalfa and other legumes there is 
less danger as the plants become more mature.
“ALL SEASON” PASTURE SUGGESTIONS
Mention has been made of the need of planning for pasture 
during the entire growing season. Supplemental or rotational 
crops can be used to fill the gaps in the permanent pasture 
season. Suggestions are given for spring, summer and fall 
pasture.
SPRING PASTURE
Winter rye seeded at the rate of \y2 bushels per acre early 
the preceding fall and pastured only lightly during the fall is 
the earliest pasture crop in the spring. Rye makes excellent 
pasture for all classes of livestock. Milk cows should be re-
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Fig. 11. Bromegrass, as a permanent pasture grass, is being seeded 
in many parts of Iowa. It is well adapted to the climatic conditions 
of Iowa. This picture was taken on the Iowa State College dairy 
farm in the summer of 1939.
moved several hours before milking or the milk may be 
tainted.
When rye is pastured only until early May, the ground may 
be used for another crop such as sudan for summer pasture. 
Another place where rye may be seeded is in thin stands of 
sweet clover. The rye usually is drilled in the late summer 
the year the clover is started. Such a combination furnishes 
earlier spring pasture than sweet clover alone, and the rye 
helps reduce the danger of bloat.
Winter rye may also be seeded for pasture in the early 
spring either alone or with oats. Rye handled this way con­
tinues to provide good pasturage later in the summer than 
other spring-seeded small grains.
Wheat is another fall-seeded small grain that may be pas­
tured. It does not start growth as early in the spring as rye 
and normally is left for grain. If a good grain crop is ex­
pected, wheat should not be pastured after the crop begins to 
“shoot.” About 10 days of grazing in late April may be ob-
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tained under favorable conditions and still obtain a fair grain 
crop.
Rotation pastures, of which sweet clover on non-acid soils 
is the earliest and most productive, are popular on many 
farms, fn sections of the state where other clovers are 
adapted farmers are finding that mixtures of clovers and 
timothy furnish better pasture than any one species alone.
Oats are the cheapest and the most common spring-seeded 
small grain used for pasture. Oats may be seeded early, 
either alone or as a nurse crop for new seedings, and pas­
tured off. They usually will be ready for pasturing 6 weeks 
after seeding or when they are 8 to 10 inches high.
Domestic rye grass seeded at the rate of 10 to 20 pounds 
to the acre may be used in much the same way as the small 
grains for pasture. Its productivity in the early part of the 
season is not so great as that of oats, but it continues its 
growth throughout the summer until killed by freezing in the 
fall. It is a very palatable annual grass.
Fig. 12. Reed Canary grass is the most valuable grass available for 
poorly drained or semi-swampy soils. This picture was taken in late 
fall of 1939 on low overflow land along the Iowa River at the Amana 
Society in Iowa County.
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Fig. 13. Results of pasture improvement on Conrad Roseland pas­
ture in Tama County. All four pictures taken in same pasture in 
summer of 1938 on areas receiving different treatments.
a. Check area. Note ragweeds.
b. Reseeded with a mixture of clovers, timothy and Kentucky blue- 
grass in early spring.
c. Reseeded and 2^4 tons of lime applied per acre.
d. Reseeded, limed and 250 pounds of 20-percent superphosphate 
applied.
SUMMER PASTURE
Sudan grass will probably carry more stock than any other 
emergency pasture crop in the summer when bluegrass is 
dormant. Many farmers report that sudan will carry from 
one to three cows per acre during this period.
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Sudan grass should be seeded on a well-prepared seedbed 
about May 15 to June 15, at the rate of 15 to 25 pounds per 
acre. When seeded following rye, the rye should be plowed 
by May 15 so that moisture may accumulate for the sudan. 
Usually sudan will be ready to graze 6 weeks after seeding.
The possibility of poisoning on sudan pasture has caused 
farmers considerable worry, but few authentic cases of losses 
in Iowa are known in normal seasons. To avoid trouble delay 
grazing until the grass reaches a height of 18 inches. Use 
care later in the season when the second growth starts. It 
is the short, dark green sudan grass which is most dangerous 
to pasture. Drouth increases the danger. New shoots start­
ing after the main stems have been killed by frost may be 
dangerous if grazed by stock.
Chinch bugs eat sudan readily and it should not be seeded 
adjacent to small grain fields where there is a heavy infesta­
tion of chinch bugs.
Second growth meadows, both clover-timothy and alfalfa, 
make good summer pasture. After the first cutting of hay is 
removed allow a growth of 6 to 8 inches before turning in 
stock. There is less danger of bloat in midsummer than in 
the early part of the season, and grasses mixed with the 
legumes minimize the danger. Meadow crops should not be 
grazed closely at any time. If the stand is to be used for 
hay or pasture the following year, the stocking should be 
reduced until the plants can make a growth of 10 to 12 inches 
with which to go into the winter.
Rape seeded alone or with oats early in the spring at the 
rate of 5 to 6 pounds per acre makes excellent hog and sheep 
pasture. It also may be used for cattle other than milk cows. 
When seeded early, rape should be ready for pasturing in 
June. An acre may be expected to supply pasturage for 15 
to 20 100-pound shoats from June until frost. Best results 
are obtained by rotating the grazing. Avoid very close pas­
turing.
FALL PASTURE
In early fall there is usually an abundance of pasture from 
the crops used for summer pasture plus permanent pasture as 
it is revived by fall rains.
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Spring seedings of clovers and grasses in favorable seasons 
furnish considerable pasture. The most productive of these 
is sweet clover. Close grazing in the fall increases the danger 
of winterkilling, reduces the earliness of growth the next 
spring and reduces the yield. However, red clover should be 
prevented from blooming by pasturing but should not be 
grazed closely at the end of the season.
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